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Introduction
The boundedness and the stability properties of solutions for various equations of the fourth order differential equations have been considered by many authors [1] , [3] , [8] - [12] to mention a few. They have obtained same results either for the equation
z (4) + fi{'i) x +f2(i,x) + /3(¿) + fi(x,i) = P(t,x,x,x, χ)
or for various special cases of this equation. Some of their papers have been summarized in [13] . We shall be concerned here with fourth order differential equation of the from ( 
1.1) χ^ + φ{χ) χ +f(x,x) χ +g(x) + h(x) = P(t,x,x,'x, x),
Where the functions ψ, /, g, h, and Ρ depend only on the arguments displayed and dots denote diffrentiation with respect to t. The functions ψ, /, g, h and Ρ are continuous in all their arguments.Moreover the derivatives Motivation for the study of (1.1) comes from [9] , [11] , [15] . Our aim is to obtain similar results and to improve their results to the equation (1.1). The main tool is to construct a suitable Lyapunov function V(x, y, z, w) for the equation (1.1). However, numerous methods have been proposed in the literature to derive Lyapunov function to study the boundedness and the stability of nonlinear systems. These methods have been summarized in [5] .
First we construct a suitable function V for (1.1) by using intrinsic method (see [6] , [7] , [14] ). Further we show the asymptotic stability [8] , [14] in the large of the trivial soluiton χ = 0 in the case Ρ = 0 and the boundedness of the solutions of (1.1) in the case Ρ φ 0. Further, consider the equality (2.12) and comparing with (2.9) we get
Derivation of the function
ooo o
Adding the integral f(x, y)z 2 dt to both sides of (2.16) and comparing with (2.9), we get
Let (2.19)
where α, β, η are constants tó be determined. Therefore, we obtain a suitable function V and its time derivative V for (2.1) as follows
o. Note that, by choosing α,β and η suitably for our purpose in (2.20), we obtain some Lyapunov functions that have been investigated by some authors. Indeed, when a = l,ß = = a, we get, by proper arrangement, the Lyapunov functions derived in [4] , [7] , [9] , [14] for the equations which are the special cases of (1.1).
The boundedness and the stability properties of solution of(1.1)
We consider (1.1) again in the form of the system (see [ 
In the case Ρ = 0 we have the following result. (2), (4) and (5) we can obtain
the equation (1.1) reduces to the linear differiential equaton with constant coefficients and the conditions (l)-(6) from Theorem 1 reduce to the corresponding Routh-Hurwitz criterion.
REMARK 3. Theorem 1 includes the results of Harrow [11] , Ezeilo [8] , [9] and Yu Yuan-hong and Chen Wen-deng [15] .
In the case P(t, x, y, ζ,ιν)φ 0 we have the result as follows. (1) 9(0) = 0, 
(t),y(t), z(t),w(t)
of system (3.1) with x(0) = xo, 2/(0) = yo,
2(0) = z0, w(0) = w0 satisfies |ζ(ΐ)| < Κ, |y(í)| < Κ, \z(t)\ < Κ, |u?(í)| < Κ for all t > 0.
Proof. We deal with the continuous function V = V(x,y,z,w) defined by (2.20) with α = ε + ì, β = ε + f, η = 1.
The following lemmas are helpful to prove that V(x,y, z,w) is a Lyapunov function of the system (2.1). LEMMA (1) and (3) imply o o By (4), the expression in the second bracket is nonnegative. For the expression in the first bracket, by (2) , (3), (5), (3.2) and by using the mean value theorem (both for derivative and integral), we have where 0 < < 1, 0 < Θ2 < 1. Consider the expression
By similar estimation, using conditions (2), (4), (5), we have 
8α V
Observing that all three coefficients in the above expression are nonnegative and taking into account the condition (2) and (4) Proof of Theorem 1. By Lemmas 1, 2 and the condition (3) from Theorem 1, the function y, z, w) is a Lyapunov function of the system (2.1). Hence, the trivial solution of (2.1) is asymtotically stable in the large [8] . This completes the proof.
Proof of Theorem 2. It is based essensially on the method devised by Antosiewicz [2] . Consider the function V defined by (2.20 
